INTRODUCTION AND OBJECTIVES: Urinary oxalate, an integral part of the 24-hour urine stone profile, is used to calculate mineral supersaturations and estimate kidney stone risk. The goal of our laboratory is to create a spot urinary oxalate dipstick test that can be used to self-monitor. While most of the raw materials for this strip can be purchased, there is no commercially available source of oxalate oxidase (OxOx) -the enzyme needed to create a test-strip color change. The objective of this study was to establish an expression system for this protein using a yeast expression system.
METHODS: A codon optimized synthetic OxOx gene derived from Hordeum vulgare (barley) was generated and cloned into the EcoRI/XbaI sites of the pPICZaA expression vector downstream of the N-terminal alpha mating factor secretion signal peptide sequence and used for expression in Pichia pastoris X-33 strain. This expression system is well suited for our purpose since it is relatively rapid, inexpensive, and capable of generating disulfide bonds and addition of glycans required for the functional expression of this enzyme. Another major advantage of using this secretion system is that it functions as a first step in the process of protein purification. Since the pI of this OxOx enzyme is predicted to be 5.5, anion exchange chromatography was used for purification (Q-sepharose: equilibration/binding with tris buffer pH 9.0 and elution with 1M NaCl). Kinetic assays were performed at optimal enzyme conditions as noted in the figure legend.
RESULTS: P. pastoris was transformed with the expression plasmid and induced to express active enzyme. Culture media was subsequently dialyzed overnight against distilled water. Active enzyme was purified to greater than 90% purity using Q-sepharose anion exchange chromatography. Our purified OxOx enzyme displayed standard Michaelis Menten kinetics at substrate concentrations up to 400mM (after which a well-known substrate inhibition occurs) and had an estimated Km value of 256mM based on linear regression analysis using a Lineweaver-Burk plot.
CONCLUSIONS: We have identified, expressed, and purified an active OxOx enzyme derived from barley. The enzyme kinetics agree with reports from the literature. We plan to optimize the expression and purification protocols for this enzyme while developing a firstgeneration oxalate dipstick prototype.
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